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Recent writings in the area of forest utilization are
unanimous in arguing that'rates of forest depletion are too
rapid from the social point of view., The extent of virgin
forest is declining rapidly and there is little evidence
that reforestation efforts are achieving ary success
(Revilla). Two sources of depletion exist, commercizal leog-
ging, and informalvforest resource utilization by people
living in the uplands (for lumber, fuel, and clearing for
agricultural use). Commercial logging saw enorious growth
from the early 19605 to the mid-1970s, For a short period
~in the early 1970s, the Philippines was supplying a substan-
tial share of total world timber exports. During the sanme
time, population in the uplands ras grown rapidly and is now
on the order of 20 percent of total population. (€. Cruz,

this conference).

1Paper prepared for the Seminar Workshop on "Economic
Policies for Forest Resources lfanagement” sponsored by the
Philippine Institute of Development Studies, held at Club
Solviento, February 17 and 18, 19834, Comments and
criticisms are welcomed. Please do not quote without the
permission of the author,



In the pqa- ﬁdvéfﬁﬁent policies oﬁ'fofeét'ﬁanagement'
have focusea on “typlcaI" goals - inéfeased_generation of'
1nccmé,'foneipn-exchange, ‘and amploymbnt -’in;racenﬁ Véabsi
-two~aédit onal-ﬂoals haVb bean EIDha*ISOG- reducblon in the
‘growth of °nv1ronﬂental decradatlon and lta resultlna co)ts
Ain downh1ll oollutlon; ;and improvedeelfang;fbr_pegp1e 

llVlng in the uplandsf"

Ertended ﬁ*scus<1ona of the pclicy 1ns»rumﬂnts.d051bn°d

tO'achieve~these_goals and some cvaluation of thneir = -

affectivensss havé -been written (de los Angeles, Powsr and

Bl

Tﬁmahéng). | Tt c;n strunznts include a :log' _»::xpo-r't -ban,‘ a
lOd”lnP ban in- aertain repgiens, harﬁest,fces-ahd-tgxesg
LKDOPt taxes, Long term leases for forestry égncsSsiéﬁg;
invgstment incahtivcs-for Wood ppcgessing, thg Integbatéd‘
;SOCiﬁi rorastry Pro ram-and.a.new cbnstitutioﬁal-amendmeﬁt
-lto allow d1;005ul of prsfléualy ;“allunaolv yubllc lanc;.a

Prom a thvoretlyal point of vie fthé impactvof most of

z

,thc & policies istgq change the retﬁpn§ to.§érioﬁs forest
related econonic acfivitiés by cnsnging éﬁme-or all of the
_cuhﬁent and future pfiCes of outputs, int:rmediate-iﬁputs,
 £Hd.factors"of production, - Prics cuanges caﬂ be caused
directly (for axample,.mak;ng capitalxavailable at an intzar-

&st rate below the market-rate}, throuzbh tax:s and subsidis

(for example, harvest nd gxonrt tdzvs} or‘through'instiﬁum'

[p]



tional changes {for example, increasinz ths lengtnh of a
lease and therzforz lowaring the disccunt ratg nf the
lassez).

In addition to policies explicitly designed to affect
forest fesource utilization, therc are a wide variety of
national policies that also alter rzlative nrices of forest
inputs and outputs. These include the "standard" macro-
gcononic policies of monetgry and fiscal policy, other mac-
rogconomic policies such as 2xchange rate detetmination,
minimum wages, and investment incentives, and infraétructure
policies such as road and harbor building? and financing cf
agricultural research.

This paper prasants two conceptusl irameworks for
analvsing the impact of pgovarnwmont policiss on forest
resourca utilization. The first focuses on determinants of
resource deplaticn, the rates at whizh the rescurce 1s
extracted by oeconcmic activity. The second focuses on the

impact of goveranment noliciss on land atilization.
WiAT DETERGINES THE RATE OF DEPLETION?Z

Start with a net prosent value maximizing uwait (it may

2This saection is drawn fron lslson, 1482.



be a logging firm or a kainginero). It maximizes the net
present valua of profits,fl’, (or utility) ¢qual to a given
price, P, {or marginal utility of consumption) times the
rate of resource stock depletion, R, minus the cost of
extracting the resource {or marginal disutility of work)
subject to a production function which zives the rate of
depletion as a function of capital, K, and labor, L, ser-
vices usad in production (with declining warginal productiv-
ities) and the current lgval of the stock. Onc possible
version of the problem follows.
maximize NPVJL, = O(pR - wL - iK)e~Fdt
R = FIK,L,3)
subject to

sL

5(t) = S(0) + _{(=R{n) + H{(2Z))dn

O

,1i - wage and interest rate

- individual rate of time preference

natural rate of rasorcs rencwal

- vactor of variablsess affcecting rinewal rate; might
include stock level.

N =
|

(All variables are timeo depsndent)

In genaral tine following results seem intuitively plau-



sible.3 ‘The higher the price of the output, the faster ths
rate of depletion. The higher the costs of production, the
lower the rate of depletion. Thus, if the cost of either
capital or labor 1s raised, the rate of depletion is
lowered. An inéraase in the discount rate, however, has the
effgct of increasing the current ratz of deplstion bacause
future =arnings are valued less, In a world of risk averse
Behavior and capital market distortions, there is no resason
to szuspect that the rate of interest charged on capital and
the rate of discount of the individual exploiting the
resource snould be the sam2. In cases of 2xpleitation of
opén access resourcas, tho individual rate of discount will
-be much higher than the rate of interest (Clark, pT).

In addition to direction of changs, it is of usc to
have some idea of the mégnitude of the chang2 in resource
depletion. The elasticifty of the rate of depletion with
respect to a particular price depends upon tha relativa
importance of the associated quantity variadle in the pro=-
duction function. Ffor examplz, the czlasticity with respect

to a change in the interest rate will be higher, the more

3 I have not derivad these results explicitly and they
may depend on the form of the production function and the
natural reonewal rate. '



capital intensive production is. If production costs are
relatively small {and rescurce rent is corrcespondingly
large), the clasticity with respact to changas in costs of
production will be relativezly snall while changes in output
price will have more impact. A dezcreasz in the discount
rate (perhaps by providing long term leases) will decresse
deplefion more 1 the neatural rate of renewzl is low than if
it i=s high.
THE IMPACT OF PFOREST MALAGENZwU POLICILCS Ow RESOQURCE DEPLETION
Using the relationships identified avove, it i3 pos-
sitle to ewamine'fha impact cf Perest mans;enent policizs on
resource depletion via thcir impact on ralative pricos.
Tatble one iadicatos the expected impact of sclected policizs

7

>

[
&)
r
<
M
~
—~
=
&L
ct
i)
"N

on prices and the ex 2Ct% on resource deplstion.

e

Almost all of th2 policy instrumants moentioned shove act to
raeduce tha rate of depletion. Host do 50 by reducing tha
output prices raceived by producers. 2 ths policies that

reduce depletion, only lon; term leases 2ffect other prices:

{12

in this ¢

s

8¢ 1t is the rate of fimz praference or the indi-

vidual discount rate.



TABLE OHE

EXPECTED IMPACT OF FOREST MASAGEMENT POLICIES &N PRICES
AND RESOURCE DEPLETION

Domestic price of Discount R
output Inter. Inpuis Capital Labor rate
T HTS 7! HT
Log =xport
pan - - 0 0 0 0 ? -
Logging ban - - 0 0 0 0 ? -
Harvest fees
and taxes - - 0 0 : 0 0 ? -
Export taxes - - 0 0 0 0 ? -
Long toerm
leasas 0 0 0 o] 0 0 - -
Invest. incent.
for wood _
processing 0O 0 - 0 - C ? -+
Social 0 0 0 0 -,0 C - ?
Forestry
Notes:
1. Tradable
2. lontradable
Two forest manage=n2nt policiacs have elther positivae or

amblguous effects on rescurce dapletion - investmaent
incentives to wood procgssing and social Torestry prosrams.
Investment incentivae rasduce the cost of capital and often
reducz the price of imported intormediate inputs via

¢xeuption from import duties. Social forestry programs



Tower the individuzl's discount rate, but sometimes lower
the cost of capitel with govarnmant subsidics. In addition,
they often incresse the returns to family labor, inducing
sigiration from arsas with lowsr opportunity costs of family

- 1-, o, P o L = - - 4 K]
iabncr., Tnus vho oasht o in

(]

ract of social forestry programs on

resourcs ceplevion is ambig

-

cus.

<

TAE IMPACY OF MACRD POLICIES OX FOREST RESOURCE DEPLETIOR

~n tho context of the above model, the most usefﬁl way
Lo oanalyss che imrnact of macrosconomic policies is to think
of - tihen as altering rilative prices -- betwsen the cost of
production and the price of output (changes in the price
level), between the price of an individual factor of pro-
suction and the price of output (changes in the price level,
intersst rats regulaticons and winimum wage laws), between
wricaes of Ulreenitlos and nontradables (exchange rate
cuenges), (a¢ dalwesn prices cf iuports ana'exports (foreign
crade tarxas and controlsz), It is usaful to 2xanine a var-
lety of macro puliciza to sze their elffects on these rela-
Tive prices and what can ve said a-priori about the impact
on renewable reszource dopletion. Table 2 provides a summary

of the expected affects describad below.



TABLE TWO

EXPECTED SHORT RUd IHPACT OF MACRO POLICIES ON PRICES
AKD RESOQURCE DEPLETION

Domestic price of ,Discount
?utput jIntoq. Inputs <Capital” Labor® rate
T NT* T HnT

Increasad

Fovi. exp. O + G + + - ?
Increased ¢ - G - - + ?

dom. taxces
Increase in roncy

supply 0 -+ 0 + - - ?

[

Davaluation + 0 + + 77 0 ?
Trades taxos +,-6 0 +,~-6 ¢ G U 2
Industrial o + 0 - - 0 ?

incentivas

Notes:
1. Tradable
2. HKontradabl:

3. Changes in the nomingal inteprest ratc. This assumes
inflationary changes do not affect the nominal interast
rate,.

4. Changes in the recal wage rate in the formal scector.
Note that increases in the formal sector wage rate will
lower the informal sector real wage rate by increasing
formal sactor uncemploymant,

5. The impact of a devaluation on the nominal interest
rate depands upon the dazgres of casital wmobility and
expecctations about future devaluations,

6. Expert (import) taxes lower (raise) ths price of
exportables (importables),; sexport subsidiss raise the
price of exportables,



%Standard® Macroeconomic Policies - Changss in the Mongey

Supply, Taxes, and Government Expenditure

While the state of the &conomy will influcnce the
impact of these policy changses, it seems rcasonable to
assume that real wage reducing or inflationary changes, that
is, incre¢ases in the money supply and in government expandi-
ture, and decreases in genszral taxes, cause the price levzl
of goods to incrcase more than the nominal wage rate at
least in the formal sector.“ Pclicies generally considered
to reduce nominal interest rates, that is, increases in the
money supply and taxes, and dacrcases in government spending
will generally cause the nominal interest rate to fall in
the short run (depending upon the degree of intarest rate
control), but may causec an incrzase in the long run if the

rate: of inflation incrcases.

If the only effect of inflationary changes in thessz
policies were to make rezal wages fall, thes impact of these
policies would bz to incrcases deplation. The shift down the
aggregate labor demand curve results not only in existing

firms hiring nore workers, but also in previously marginal,

/ X . . .
*If the country is small and open, the impact of infla-
tionary policics is to increass the potential balance of
payments deficit and lzad to incipicnt overvaluation.
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resource depleting activities vecoming profitable., Thers
are, however, two additional effects. If output and employ-
ment ¢xpand, the real wage ratc in the informal sectdr will
fall as more labor is drawn into ths formal sector. IF
forast products ars tradable, thelr prices won't change and
incroased domestic demand siamply reduces exports. if, on
the cother hand, forest products are nontradable, incrzased
¢omeatic dewmand will push thair prices up.
If inflationary policy changes also increass the nomi-
al interest rate, the outcomsz is even lass clear. Th=2
importance of an increase in the interost rate d=pends upoh
the capital intensity of production‘(and-the 2xtent to which
the rate of discount changes). For a capital intensive
logging operation a =mall iancrzase in the interest ratce can
offset a large fall in the real wags, railss overall costs of
the operation; and raduce Gaplctioﬁ.'(lf tha rate of dis-
count also increases, thz net reszult is unclesar.) On the
other hand, the 3ame change may increasc the amount of
car‘ébao logsing by waking it more lucrative for additional
workers to be hiraed.

Exchange Rate and Foreign Tradc Policics

ti
[¢%)

An gvervalued excnange rarte ralses the ovrice of non-

tradables relative b

O

tradables, increasing domecstic cone

[8)
jo)

sumption of tradables, reducing exports, increasing ilaports,

1



and increasing production of nontradables. If outputs from
forest resource depletion arz tradable or are substitutes
for tradable commoditizs (for exampls, logs and firewood)
the impact éf an overvalued exchange rate is to raduce
depletion by reducing the price of the ocutput relative to
nontradable goo&s (including factors of production) in the
2CONOMYy. If forest resource outputs are exported and pro-
duction inputs are not imported, there will be no diract
impact on depletion from import taxes. As mentionod above,
export taxes have besn explicitly imposed to reduce pressure
on rasources by lowcring the price of the {exported) ocutput.
Even if no export taxes are imposed, howesver, trade tax
regimes ~turn the terms of trade against all ¢xportables,
lowering their relative prices. This may well cause a
reduction in deplution.

If labor is abundant, trade taxes encourage excassively
capital intensive production techniqguss and tend to raduce
wage rates, incrzasing unemployment and depletion ratzs, As
a result, depietiOn rates may incrzasa.

L Investment Incentives and Interest Rate Policies

As a general rule, policies of this typce lower both the
interest rate and the cost of inmportzd capital zquipment.
The individual rate of discount fpay or may not be affacted.

Investnent incentives often include duty free imports of



capital goods, accelerated depraciation, exzmption fron
income texcs, and subsidized intarest rates. Furth{?moré,
commercial logging operations are often lhrﬁé and have good
relationships with banks. Thus they are mofe.likaly to be

able to take advantage of special prograns with low intzrest

rates. Bzcausc capital costs are reduced, thes?2 policics

gncouraze wore capital intonsive production tochniques, and
vecause the cost of production is lowered, incrcased depla-
tion results,

3

As can be scen in Table 2, the net impacts of most

macrco policy cnanges on resourcs doplation ars not unidi-

rectional.  They depend on the input and output pric: elas-

{

ticities. On= of the most iwpartant areas of future re-
search‘is to bﬁginlto quantify the impact of relative price
changes on the rate of resgource depletion.  Table 3 presents
m§ spoculatioﬁs o2n short run Impacts of macro policies on
resource depletion by wainginzros andvcommercial loggers.
for examplse, the expactzd impact of increased government
expenditures on dspletion by kainginsros is negative., In-
creasaed governmant expenditures increase agzregate demand
which incrceses zmploymont in the formal sactor and in-
creases the wage rafe in the informal sector. Incrcased
govezrnment gxpenditures alzo incrsase the ovarall price

loval, thus increasing prices for nontraded inputs, but

13



forest output prices do not incrsase because thwy. ar: deter-

mined by world pric=s. Uence for the kainginesro, the cost

of labor and inputs gocs up while price of output stays

constant, reducing profitability and resource exploitation.

TABLE THREE

EXPECTED SHORT RUN IMPACT OF MACRO POLICIES O
THE RATE OF FCREST RESOURCE DEPLETION

Dcpletion Deplation
by 1 ' oy 5
Kaingineros Commsrcial Loggors©

Govt. Exp. - -5 0
Domstic taxes + +,0
¥oney Supply - +,0
Devaluation + +

Notes:s

1. It is assumed that kainginzros use labor intensive

producticn techniques, pay informal szctor wages,
few intcrmaediate inputs, and produce tradad output.

use

2. It 1is assumed that commercial loggers use capital
intensive production technidques, use wany tradabls

intermadiates and produce tradif output. .

Even with the distinction® between kaingineros
commercial iloggers, the impacts of governmont policies
nct always clear. The final effect will dzpend upon
technological relatlionship between inputs and  outputs

each type of processing.

14
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THE IMPACT OF POLICIES Off #OREST LAND UTILIZATION

The diégram peliow, common  to  wmany land economics
textbooks {fo? example, Barlowe), provides a uszful tool for
analjsing tho impact of government policics on forest land
utilization. The vertical axis tepresents the labor absorp-
tive capacity of & unit of land, tho horiiontal axis repre-
saﬁts declining quality of land. For example, ths leftmost
land wight be irrigated rice land, th3 rightmost 1is 1low
pfoductiviﬁy,' steeply sloped uplands. The FF line repre-

sants the qﬁanfity of' labor which can profitably be =2mployed

U

on the land. It repras

nts tne polnt where the value of the

P

il

output an additional worker contributes is just equal to the

5 e positiog and slope of the line

o5t of employing nim.
.5 detzrmined by the production teschnology adopted on each
.and type, and prices of outputs, intermediate inputs, and
‘actors of production. Tnco rizhtmost region or the horizon-
;al diraction is raferrcd to as the "exta:nsive margin®", the

.eft upper region or tha vertical dirgction as the “intzn-

sive margin'.

o

“Wilfrido Cruz providcd the inspiration for this sec-
:ion  and mwrany of the id=as it contains, He is  not
*zsponsinle for any of the aistalkes that might rewmain in it.

6Only one variable ipnput is usurlly considered.
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In this contcoxt, ths impacts of forest {(and othar
commodity) specific policies and gencral macro policies
differ.‘ 4acro policiecs affect prices of inputs and outputs
for all commodities more or less uniformly. Thus a macro
policy change that lowers real wage rates will shift FF
upwards a2long its whole length. It will shift outward both
the intensive and extensive margin te FFY. If all agricul-
tural outputs are traded, then a devaluation will also shift
Fi" upward. Tn both cases, the slope may change.

Commodity-spzcific policies, on thes other hand, act on
certain segments of the line. For oxample, a log cxport ban
reduces the domestic prics of logs and shirfts the extensive
margin inward. Technological change 1s  often  commodity-
specific and thus alters only segments of FF. For cxample,
research that increasss the productivity eof irrigated lands

will shift the intznsive nargin upwards, but will =ithzr

16



have no 2ffect on the soxtensive margin or will shift it
inward if the opportﬁnity cost of labor is incrazaszd (F9F).
0On thc other hand, r2search that incréases the productivity
of'marginal lands might increase the intensive margin, but
will derinitely increase the extensive margin.

Institutional innovation can potentially increzse ovoth
the intensive znd extansive margins. For example, granting
previously inalienabls lands to the individuzl cﬁrrently
occupying that land would increas2 ths percsived sccurity of
tenure, and lowar his discount rate, thereby reducing his
rate of razource dapletion. It would encourazz him to 2dopt
agricuitur=l activitias with longer run payoffs, The likely
impact on the new owner's land use is to reduce labor use in»
ths short run. If sucn a pdlicy change encourag2s mora
indivicduals to occupy land illegally in order to obtain
legal ownership, it 1is likely to push out the extensive

mergin, bringing wmore marginal lands intc usz.

RESEARCH ISSUES

In order to apply the conceptual aﬁproaches described
apove, much wmore information is nesdocd than is  currently
available on the quantitsative relationships between inbuts
and outputs in forest resource depletion. In order. to-
cstimave thne deplaetion rate response to price changes, it is

necsssary to have betfer production function information.

17



It is only with this kind of infordation that informed
decisions on the appropriateness of governmant policie¢s and
recomanchdations for future chanzs ¢can be made.

At he same time, there is less than adequate under-
standing of the linkages between macro pelicy changes and
-prices’ of inputs used and oucput§ from forest resourcaes.
“Analyses of linkagcs among macro policies, unemployment in
the formal and informal sectors,  and migration ars  gspec-
ially important. Data collection needs includs prices  of”
1ab5r, intermediate inputs, and outputz at the ‘*‘1’:‘ar‘:n"i lavel.

flational governmént policies affect foﬁcst resource
deplétion via both dirsct price sffects and indirect af-

£

ot

cLs. An  oxample of the lat

[\

cr is suppert of research
funding {increased laoor productivity'in rice cultivation)
that push2s the intensive oargin outward and rzducas ?ras~
sure on ‘tha extensive marszin, When governnant funds are
scarce, 1t becomzs important to evaluate the tradsoff bHe-
tween financing programs that raduco  resource depletion
directly and those that incregase labor productivity slse-

where and thus reduce depletion indirectly.
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